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obtained but also of permitting the physical supply of fuel to be
enlarged through the inclusion of non-volatile distillates not useful
as motor-fuel in present engines. The possibilities of appliance
change fall chiefly into four categories, some of which involve coordi-
nate changes in the fuel itself: (1) the distribution of the fuel to the
cylinders may be improved; (2) the combustion of the fuel in the
cylinders may be made to yield higher efficiency; (3) the design of
the appliance may be changed in the direction of smaller, lower-
powered units, better adjustment of the load factor through an addi-
tional gear-shift, and the like; and (4) the engine type may be
changed in favor of the injection engine, the steam engine, or even
some other type yet to be perfected, such as the gas turbine.
(1)  The less volatile the fuel, the greater the difficulty in gaining
proper vaporization, even distribution to the cylinders, and no con-
densation in the cylinders with consequent dilution of the crank-case
oil.    With the rise in end-point already experienced with gasoline,
the old methods of distributing the fuel as a cold mixture have proved
inadequate, and various means have been commercially developed
to apply heat to the charge in order to improve its distribution.
There is considerable difference of opinion as to what constitutes the
best means of preparing the fuel for the engine.    The hot-spot man-
ifold concentrating the heat where the liquid strikes the walls, the
manifold completely jacketed by the exhaust so that the entire mix-
ture is heated, the hot-air stove which heats only the air going to
the carburetor, methods for preparing " superheated " gas, and many
other variants are all coming into prominence.   All resources have
not yet been exhausted in this respect, and further improvements in
the induction system and the extension of these improvements to all
units may be looked for.
Effective distribution, however, while leading to a more efficient
utilization of the fuel, is only one, and perhaps a minor, part of the
problem of improvement facing the automotive appliance.
(2)  A second possibility of improvement in the appliance is the
matter of gaining greater efficiency in combustion.   The thermal
efficiency of the carburetion engine is primarily dependent upon the
compression ratio.   As the gravity of the fuel is lowered (or the
end-point raised), the compression of the engine must be lowered
to prevent the phenomenon of detonation called knocking.    And
as the motor builder lowers the compression of his engines, they
operate less efficiently and require a greater quantity of fuel per mile.
The problem of raising the efficiency of combustion, therefore, is not
entirely a mechanical one; this matter involves the chemical character
of the fuel quite as much as it does the mechanical nature of the